The primary mode of treatment for desmoid tumors is surgical excision. However, high recurrence rates (39-79%) have been reported when surgery is used alone. The role of adjuvant radiotherapy after surgical resection of primary disease is controversial and should be based on a balanced discussion of potential morbidity from radiotherapy and local recurrence. In this patient, the maximum dimension of tumor was 21 cm. This is a larger chest wall fibromatosis than has been reported thus far, to the best of our knowledge. In this case, post-operative margins were free, but in view of the large initial tumor size and potential morbidity in case of any future locoregional recurrence, post-operative adjuvant external beam radiation was delivered. An image guided intensity modulated radiotherapy technique was chosen to spare adjacent breast and lung parenchyma, and tolerance of these structures was well respected. This case provides insight into this treatment approach.
INTRODUCTION
Desmoid tumors, also termed as aggressive fibromatosis, are heterogeneous, benign tumors that originate from deep musculoaponeurotic structures. These rare tumors account for approximately 0.03-0.1% of all solid tumors and 3.6% of all fibrous tissue neoplasms. [1] Fibromatoses of the chest wall are rare and only represent 10% to 20% of all fibromatoses. [2, 3] These neoplasms can display local infiltrative growth but due to their benign nature they do not metastasize. [4] Desmoid tumors are non-encapsulated and tend to extend along fascial planes. They also have the potential to erode bone and surrounding blood vessels or nerves.
In this report, we present the case of a patient with a large chest wall aggressive fibromatosis, 21 cm in maximum dimension, who was treated with surgery followed by adjuvant modern image guided radiation therapy. Standard protocols and recent trends for the treatment of desmoid tumors are also discussed.
CASE REPORT
A 24-year-old female presented with complaints of pain in the right lower chest for 2.5 months and breathlessness for 2 months. Chest X-ray (PA view) reported dense homogeneity over the right middle and lower zones. A computed tomography (CT) scan of thorax and abdomen with contrast showed a large pleural based mass of approximately 12 cm × 13 cm × 19 cm in the right thoracic cavity, probably arising from right chest wall, extending into the mediastinum, with smooth indentation on pericardium and superior vena cava with no evidence of rib destruction [ Figures 1 and 2] . Core needle biopsy of the mass showed a benign spindle cell tumor.
She underwent excision of the tumor along with a portion of ribs and intercostal muscle under general anesthesia on June 11, 2013. Intraoperative findings confirmed a large, firm mass in the right chest wall arising from anterior parts of the lower ribs. Lung, diaphragm and mediastinal structures were not infiltrated. Repair of the chest wall defect was done using double layer polypropylene mesh. Postoperative histopathology reported a benign spindle cell tumor of 21 cm × 15 cm × 5.5 cm with negative margins. On gross examination there was a single soft tissue piece with attached bone and skeletal muscle. Immunohistochemistry reports revealed tumor cells focally positive for SMA and negative for S-100 and CD 34, suggestive of extra abdominal fibromatosis.
The patient was prepared for postoperative adjuvant external beam radiation to the chest wall (postoperative bed) in view of the unusually large primary neoplasm and increased risk of recurrence. For immobilization, both thermoplastic mould and VACLOC of chest were made. The patient was kept in supine position with both arms abducted alongside of the head. For CT simulation, a radiation technologist accompanied the patient; the same. Positioning as during immobilization was followed. During CT simulation radio opaque markers were placed over the scar mark. A CT scan of the area of interest was taken using 2 mm slice thickness without intravenous contrast. The radiotherapy equipment used was dualenergy linear accelerator (Clinac iX, Varian Oncology System) incorporating asymmetric X and Y collimators, 120-leaf millenium-multileaf collimator, amorphous silicon-based electronic portal imaging, kilovoltage cone beam CT scanner, 3D beam planning computer workstation (Eclipse TPS ver 8.6.17) and networking (ARIA network).
After thorough discussions with the surgeon, radiologist, and based on preoperative images, contouring of the postoperative bed (clinical target volume) was done. All the organs at risk were contoured according to RTOG guidelines. Radiotherapy doses of 50.4 Gy in 28 fractions was delivered at the rate of 1.8 Gy per fraction, 5 fractions per week for 5 weeks to clinical target volume (CTV) by image guided radiotherapy technique. The doses delivered to CTV in the axial, coronal and saggital sections are represented in Figures 3-5 . Adjacent normal structures (right lung, heart, right breast, liver) were given dose constraints. We achieved a volume of 20 Gy (V20) as follows, 21% for right lung, 16.6% for liver and 1.8% for heart. Maximum dose to left lung was 10.6 Gy. The patient tolerated the treatment well and did not report any toxicity. She is in regular follow-up since then. After a follow-up of 3.5 years, the patient is symptomatically free and clinical and radiological examination reveal results within normal limits as did a recent magnetic resonance imaging of the chest [ Figure 6 ]. Presently the patient is not experiencing any skin fibrosis, pulmonary and cardiac toxicity. Bilateral breasts are also normal.
DISCUSSION
Desmoid tumors are an aggressive fibroblastic proliferation of well circumscribed, locally invasive, differentiated fibrous tissue. On gross examination, they appear as dense, rubbery gray-white masses. [5] The most common locations for desmoid tumors include the shoulder, chest wall, and thigh. Males and females of all ages can be affected by desmoid tumors, but a propensity for fertile women has been noted by many authors. [6] Possible risk factors include estrogen status, pregnancy, physical and surgical trauma, radiation, skeletal abnormalities, and genetic determinants. [7] Our patient was of a fertile age group but not pregnant.
Fibromatosis of the chest wall usually presents in the form of a tumor of various sizes which is often large. In the literature, the size of tumors has been reported as being from 5 cm to 10 cm and is rarely larger than 20 cm. In the series by Kabiri et al. [3] tumor size varied from 2 cm to 13 cm with a mean of 6 cm. In another series, the average tumor was 8.75 cm. [8] In our patient maximum dimension was 21 cm. This is a larger chest wall fibromatosis than has been reported thus far. This fibromatosis has only become symptomatic due to the mechanical compression of neighboring organs. [9] In our patient, the tumor was compressing a lung, hence, the patient was having breathlessness.
The primary mode of treatment for desmoid tumors is surgical excision. However, surgery alone has resulted in high recurrence rates. [10] The goal of surgical excision is gross total resection with negative margins. Recurrence of desmoid tumors may be related to the age of the patient, the site of tumor, and the initial form of treatment. In a retrospective study of 142 patients by Fiore et al., [11] it was found that larger tumors and those tumors located on the trunk were associated with a higher risk of recurrence. Local control rates have been reported to be a function of tumor location, ability to obtain negative margins, and adjuvant therapy. In cases of R0 resection, a patient can be kept on observation but post-operative radiation is to be considered for larger tumors as it reduces the risk of loco-regional recurrence. For R1 resection (microscopic positive margins), either re-surgery or high dose radiation (66-70 Gy) is recommended. Postoperative radiotherapy reduces the risk of recurrence in patients with positive margins, improves local control and improves progression-free survival. For R2 resection (macroscopic positive margins), high dose radiation followed by boost (70-76 Gy) has been recommended.
Systemic therapy using NSAIDs, hormonal/biological agents, or cytotoxic drugs also plays an important role in patients with desmoid tumors. [12] In a prospective study, tamoxifen along with sulindac has been used for disease stabilization in recurrent or progressive disease after surgery. Interferon-alpha, toremifene and doxorubicin, vinblastin and methotrexate-based chemotherapy and tyrosine kinase inhibitors (imatinib, sorafinib) have also been used in recurrent progressive tumors after surgery.
The overall rate of recurrence ranges between 25% and 75%. There is a huge variation in rate in the literature. [9, 13] Although survival at 5 years is nearly 93%, the probability of recurrence is an estimated 29%. [14] Even though these tumors do not metastasize, they can result in significant morbidity and death from locoregional invasion. [15] The role of adjuvant radiotherapy after surgical resection of primary disease is controversial and should be based on a balanced discussion of potential morbidity from radiotherapy and recurrence. The local control of desmoid tumor in the adjuvant setting is excellent, with total doses ranging from 50-60 Gy, with acceptable morbidity. Margin status is one of the most important predictor of recurrence after surgery in desmoid tumors. If a future local recurrence would incur even greater morbidity or would be potentially unresectable, then adding adjuvant radiotherapy would be reasonable. The benefit of radiotherapy has been claimed in several reports. In particular, a review by Nuyttens et al. [16] including more than 20 retrospective studies focusing on the role of the combination (surgery and radiotherapy), showed that surgery plus radiotherapy or radiotherapy alone could obtain a better local control rate (75% and 78%, respectively) compared with surgery alone (61%). However, this is an extremely debated topic. According to Gronchi et al. , [17] these tumors represent a relatively benign condition and most of the patients are young; hence the authors suggest radiotherapy only for documented progressive disease and in absence of other alternatives. Table 1 shows some literature on chest wall fibromatoses with their treatment and results.
In our patient, the clinical history was short, covering only two and half months. This patient was symptomatic (breathlessness along with pain). Tumor size was extremely large (maximum dimension 21 cm). The operating surgeon was also in favor of postoperative radiation due to potential morbidity in case of future locoregional recurrence.
Hence in spite of the post-operative margins being free, adjuvant external beam radiation was planned. Radiation by conventional techniques leads to increased doses to adjacent normal structures (lungs and breast in this case), which may lead to late complications in the form of fibrosis or secondary malignancies. However, with the use of newer techniques, it is possible to give homogenous dose distribution to the target volume, while keeping the dose to critical and normal structures within normal range. In our case, we chose image-guided intensity modulated radiotherapy technique to spare maximum normal tissues (adjacent breast and lung parenchyma). Tolerance of lungs and heart was well respected. This case provides valuable insights into potential treatment approaches in such a rare presentation.
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Study

Number of patients Treatment Result
Zehani-Kassar et al. [8] 6 Surgery Recurrence in 1 patient Abbas et al. [18] 53
Surgery + radiotherapy 37.5% recurrence probability Varghese et al. [14] 1 Surgery No recurrence Sakamoto et al. [19] 1 Surgery + radiotherapy At 15 months: no recurrence
